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(57) Abstract 

An image data decoding system (2) is described in which a stream of compressed image data (1) corresponding to a plurality of 
channels each comprising intra-coded pictures (I) and inter-ncodcd pictures (B, P) is received. A selected channel within the plurality of 
channels is fully decoded to produce display driving data. Al least one non-selected channel is at least partially processed by the system 
even though it is not being displayed such that if a switch is made to that non-selected channel (hen display driving data for that newly 
selected channel can be produced without having to wait for the next intra-^oded picture to be received. The partial processing may be 
merely buffering the compressed data for the non-selected channel. Alternatively, reference pictures or all pictures for the non-selected 
channel may be cither fully decoded, or partially decoded to produce spatially sub-sampled versions of the pictures of the non-selected 
channels. 



BEST AVAILABLE COPY 



FORTHE PURPOSES OF INFORMATION ONLY 
Ccxlesjused to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 











Spain 










AL 




ES 


LS 


Lesotho 


SI 


Slovenia 


AM 




FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


I: Austi 


fia 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


CAusr 


alia 


GA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 




)aijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 






ia and Herzegovina 


GB 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 






idos 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 






urn 


GN 


Guinea 


MK 


Hie former Yugoslav 


TM 


Turkmenistan 




Buric 


ina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


^BG 


- Bulgaria^ 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 




^ Beniij;^-^ 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


%rt 


'^Brazit^ 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN. 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoiie 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Kocea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


Li 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 00/57646 




PCT/GBOO/01083 



SWITCHING BETWEEN DECODED IMAGE CHANNELS 

This invention relates to the decoding of image data for driving an image 
display. More particularly, this invention relates to systems that decode image data 
encoded as a sequence of intra-coded and inter-coded image pictures. 

It is known to provide image data decoding systems for decoding a stream of 
compressed image data representing a plurality of image channels. An example of 
such a system is MPEG-based digital television! The use of inu-a-coded and inter- 
coded image pictures within such systems provides a high degree of image data 
compression. Intra-coded image pictures are periodically inserted to provide a starting 
point for decoding the relevant image channel when that chaiuiel is selected. It will be 
appreciated that inter-coded image pictures rely on previously received and decoded 
data in order that they can themselves be decoded. Accordingly, when an image 
channel is first being decoded, this previously decoded data may not be available. For 
this reason, intra-coded image pictures are typically insened at intervals so that the 
self-contained data for such pictures may be decoded without reliance on any 
previously decoded data and so provide a starting point for the decoding of the image 
chaimel concerned. 

Whilst it is desirable to frequently insert intra-coded image pictures within the 
data stream to provide starting points for decoding, the associated disadvantage is that 
intra-coding is generally less efficient than inter-coding and so too many intra-coded 
image pictures will result in a disadvantageous decrease in the degree of corhpression 
achieved. Within a typical MPEG-based digital television system, intra-coded image 
0 pictures are inserted between one and two times per second. In some contexts intra- 
coded pictures may occur even less frequently. 

United States Patent US-A-5.594.492 discloses techniques for assisting in 
switch between channels. 

5 ■ ■ 

1 
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5 Viewed from one aspect the present invention provides image data decoding 

apparatus for decoding a stream of compressed image data representing a plurality of 
image channels, each image channel being encoded as sequence of intra-coded and 
inter-coded image pictures with decoding of a channel starting from an inira-coded 
image picture, said image data decoding apparatus comprising: 
10 (0 a selected channel decoder for decoding a currently selected image channel 

to generate display data for driving an image display to show said currently selected 
channel; and 
(ii) 

a non-selected channel processor for at least partiailv processing at least 
one non-selected channel from said pluralit\' of image channels such that switching to 
15 generating display data for driving said image display to show said at least one non- 
selected channel can be made without having to wait for a next intra-coded imaae 
picture to be received. • 

The present invention recognises that the time spacing between intra-coded 
20 image pictures can produce an undesirable delay in the time taken to display a new 
channel when switching between channels. Television viewers often rapidly switch 
between channels in order to determine which programs are being shown on each 
channel so that they can select the channel they v^ish to view. In this context, whilst a 
delay of up to a second in being able to display a newly selected channel may not 
25 seem too disadvantageous, it can in practice inconvenience the user of the system and 
prove irritating. 

The present invention both recognises this problem and provides the solution 
of at least partially processing the data associated with at least one non-selected 
30 channel. By not simply discarding the data associated with non-selected channels, it 
is possible when a switch is made to a channel that has been so panially processed to 
generate image pictures of that newly selected channel without having to wait for the 
next intra-coded image picture to be received. This provides a noticeable degree of 
improved usability to the system. 
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5 Whilst it may seem wasteful to process such non-selected channels in this way. 

in practice the additional memory and processing requirements have been found to be 
relatively minor and more than acceptable to achieve the improved speed with which a 
new channel may be displayed. 

Q It will be appreciated that the selected channel decoder and the non-selected 

charmel processor can be embodied as the same device or separate devices. 

One way in which the data of a non-selected channel may be partially 
processed is to simply buffer the compressed data in its raw form. Subsequently when . 
15 a switch is made to a channel for which the raw data is buffered, the buffered data 
may be decoded to '^catch up" in time to a current image picture for display. In 
general, this decoding process must process the data faster than "real time"' in order lo 
catch up. 

20 Preferred embodiments of such systems recognise that the finite amount of 

time taken to perform such '^catch-up" processing may in some circumstances exceed 
the time that would be taken to merely wait for the next intra-coded image picture, to 
be received in the compressed image data and then decode that intra-coded image 
picture. Accordingly, preferred embodiments save on the amount of buffer storage 

25 required and produce a display of a newly selected channel at least as quickly by 
determining whether or not the next intra-coded image picture will be received in less 
than a threshold time, and, if so, waiting for the next intra-coded image picture rather 
than decoding the buffered compressed image data. 

30 Alternatively, the system may anempt catch up decoding as it removes data 

from the buffer but also check the received data for the arrival of an intra-coded 
picture at the point where the data enters the buffer. If an intra-coded picture is 
received then this may be used as a starting point rather than completing the catch up 
decoding. This approach is well suited to situations in which intra-coded pictures are 

35 not received at regular intervals. 
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5 ■ 

If there is sufficient spare processing capacity when steady istate decoding a 
selected image channel, alternative embodiments may act to at least partially decode 
the non-selected channels. Using this spare processing capacit>' during the steady 
state re4uces the processing required for any ''catch-up" operation when a new 

10 channel is selected so that the delay before the new channel can be displayed is 
reduped. 

» 

In some embodiments it may be possible to fiilly decode the non-selected 
channels. However, it will be appreciated that fully decoding the channels in this way 
15 will require additional data storage for the full decoded image pictures and the 
processing load involved in fully decoding a channel may mean that fewer non- 
selected channels can be partially processed ready for if a switch is made to them. 

Alternative embodiments may balance these considerations by at least partially. 
20 decoding the data from a non-selected channel to form a spatially sub-sampled version 
of the non-selected channel. Such a spatially sub-sampled version will require less 
data storage and less processing capacity in the steady state so allowing less expensive 
systems to be used or more non-selected channels to be partially decoded. 

25 The spatially sub-sampled version of a non-selected channel will not allow a 

full resolution version of the image pictures to be displayed immediately upon 
selection of a new channel, but in practice the viewer's eye is more sensitive to being 
able to see a moving image of the new channel as soon as it is selected rather than to 
whether the newly selected image channel has a slightly degraded image quality for 

30 the first few pictures that are displayed until the next intra-coded image picture is 
received. 

In systems including coded pictures not themselves used as reference pictures, 
these may be discarded rather than consuming resources in their buffering or 
35 decoding, a preferred embodiment discards the data for such pictures upon receipt 

4 . 
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15 



and avoids ever buffering them. Alternatively a simpler embodiment may discard the 
pictures as the data is read out of the buffer. 

As mentioned above, there is a trade-off between the number of non-selected 
channels that can be partially processed against the system requirements or image 
quality' when, a channel is first selected. Improved use may be made of the system 
resources in preferred embodiments in which the non-selected channels that are at 
least partially processed include one or more of a channel having a number one higher 
then the selected channel in an ordering associated with the channels, a channel 
having a number one lower then the selected channel in the sequence of channel 
identifiers, a channel selected inmiediately prior to the currently selected channel, a 
channel determined from prior use to be frequently selected for display and a channel 
currently highhghied within an on-screen selection list. 

The above choice of which non-selected channels are to be at least partially 
20 processed is based upon the realisation that a viewer often moves between channels by 
pressing either the "channel-up" button or the ''channel-down" button on the system 
controller, switches between channels using the "previously-selected-channel" button 
on the system controller or by selecting a highlighted channel from a displayed list or 
from the pattern of prior use is known to frequently select a[ particularly favoured 
25 channel or channels. In this way, the new channel that a viewer is most likely to select 
will be available for display more rapidly. 

Viewed from another aspect the invention provides an image data decoding 
method of decoding a stream of compressed image data representing a pluralitv- of 
30 image channels, each image channel being encoded as sequence of intra-coded and 
inter-coded im^e pictures with decoding of a channel starting from an intra-coded 
image picture, said image data decoding method comprising the steps of: 

(i) decoding a currently selected image channel to generate display data for 
driving an image display to show said currently selected channel: and 



5 
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5 (ii) ai least partially processing at least one non-selected channel from said 

plurality of image channels such that switching to generating display data for driving 
said image display to show said at least one non-selected channel can be mad^ without 
having to v/ait for a next intra-coded image picture to be received. 

iO Embodiments of the invention will now be described, by way of example only, 

with reference to the accompanying drawings in which: 

Figure 1 illustrates a stream of compressed image data representing a plurality 
of image channels; 

!5 

Figure 2 schematically illustrates the sequence of intra-coded image pictures 
and inter-coded image pictures within a channel; 

Figure 3 schematically illustrates a system for decoding image data; 

20 

' Figure 4 is a flow diagram illustrating pre-processing performed upon received 
data blocks; 

Figures 5A, 5B and 5 C illustrate different ways in which image data for a non- 
25 selected channel may be at least partially processed; and 

Figures 6 A, 6B and 6C illustrate different ways in which image data for 
driving a display may be generated for a newly selected channel depending upon the 
manner in which that previously non-selecied channel had been at least partially 
30 processed. 

Figure 1 shows a stream of compressed image data 1 comprising of a pluralit\' 
of data blocks. Each data block is associated with a particular image channel. B\- 
examining the channel identifiers associated with each data block, the data blocks 
35 required to decode a particular channel may be separated trom one another, h will be 

6 
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5 appreciated that the data blocks need not necessarily correspond to individual image 
pictures depending on the data block size, the boundaries of coded pictures and data 
blocks need not coincide. For example, an intra-coded image picture may extend over 
many data blocks whereas a single data block may contain data corresponding to 
multiple bi-directionally inter-coded image pictures. It will be further appreciated that 

10 the streahi data will typically also include control data and audio data corresponding 
to the image pictures of a channel and which when processed together with the image 
channfel data, will allow the presentation of a complete program. 

Figure 2 illustrates an MPEG-based sequence of image pictures. Intra-coded 
15 image pictures I are insened within the data stream for a given channel with a spacing 
of typically half a second to one second. Between such intra-coded image pictures L 
the image pictures are coded as either bi-directionally inter-coded image pictures B or 
predictively inter-coded image pictures P. The intra-coded image pictures I and the 
predictively inter-coded image pictures P form reference pictures from any 
20 consecutive pair of which bi-directionally inter-coded image pictures B may be 
constructed. 

Figure 2 illustrates a switch to the channel shown being made at a time falling 
between two intra-coded image pictures I. In prior art systems, the subsequent B and 

25 P pictures could not be decoded properly until the next I picture was received and so 
the new channel would not be displayed until the next I picture had been received and 
decoded. The present invention addresses this problem by at least partially processing 
the data illustrated in Figure 2 even if that channel is non-selected (providing it is one 
of the channels that is selected for partial processing) such that upon the switch 

30 occurring a picture may be generated without having to wait until the next I picture is 
received. 

Figure 3 illustrates a software based digital television decoding system 2. The 
stream of compressed image data is received at an aerial or satellite dish 4 and passed 
35 to a receiver circuit 6. The receiver circuit 6 recovers the digital signal from the 

7 
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5 transmission. A stream of data similar to that shovsai in Figure 1 is passed to a data 
stream filtering circuit 8 that serves to discard those blocks of data corresponding to 
channels that are neither the currently selected channel nor a channel being partially 
processed such that a rapid switch may be made to it if that partially processed 
channel is selected. Those data blocks not discarded by the data stream filtering 
10 circuit 8 are passed via a common data bus 10 to be stored within a memory 12. 

A central processing unit 14 operates under software control using a program 
stored within the memory 12 (this could be sotred elsewhere in other embodiments) to 
fully decode the selected chanrieL The fully decoded display driving data for the 
15 selected channel that is produced by the central processing unit 14 is passed to a video 
display generator 16 where it is used to produce display driving signals for driving a 
television 18. Alternatively, the whole of the system illustrated in Figure 3 may be 
embedded within a television. 

20 The central processing unit 14 partially process one or more non-selected 

channels. The partially processed non-selected channels may be those having channel 
identifiers (channel numbers) one up and one down (in a sequence as ordered by the 
remote controller) from the currently selected channel, the previously selected 
channel, a channel highlighted on an on-screen selection list and/or a channel or 

25 channels known from previous use of the system 2 to be often selected. 

A remote control handset 20 is provided to allow a viewer to select the channel 
they wish to view. This remote control handset communicates (e.g by an IR signal) 
with a controller interface circuit 22 to indicate to the central processing unit 14. 
30 which channel is to be the currently selected channel for decoding and display. The 
central processing unit 14 responses to changes in the selection by updating the data 
stream filtering circuit 8 so as to adjust which channel are selected or partially 
processed or discarded. 
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5 The manner in which the central processing unit 14 at least partially processes 

the non-seiecied channels will be described in more detail below. 

Figure 4 illustrates the action of the data stream filtering circuit 8 and at least 
part of the action of the central processing unit 14. At step 24 a block of data is 

10 received from the receiver 6. At step 26 the data stream filtering circuit 8 and central 
processing unit 14 determine whether or not the data block corresponds to the selected 
channel. If the data block does correspond to the selected channeL then it is fully 
decoded at step 28. If the data block does not correspond to the selected channeL then 
step 30 determines whether or not it corresponds to a channel being partially 

15 processed. 

If the block does not correspond to a channel being partially processed, thenjt 
is discarded at step 32. If the block does correspond lo a channel being partially 
processed then it is at least partially processed at step 34. 

20 

Control data is also embedded within the received data stream. For example, 
in the case of an MPEG-type system, the data stream will include at least a PAT table 
and PMT tables that identify which channels are within the data stream and the 
characteristics of those channels. Such control data arid other data, for exarnple audio 
25 data, for the complete program has to be captured and processed for both the selected 
channel and the partially processed channels in order to allow rapid display of the 
partially processed channel upon a switch to it without having to await and decode the 
corresponding control data. 

30 It will be appreciated that step 32 may be pertbrmed by the data stream parsing 

circuit 8 not passing the data block into the memory 12. The steps 28 and 34 are 
performed by both the data stream filtering circuit 8 and the central processing unit 14 
in combination. The data stream filtering circuit 8 serves to store those data blocks 
not being discarded into the memory 12. The central processing unit 14 then recovers 

35 the data block from the memory 12 and either ftilly decodes it if it corresponds to the 

9 
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. 5 selected channel or panially processes it if it belongs to a partially processed but non- 
selected channel. In some embodiments where the partially processed non^selected 
channels are merely buffered, then the central processing unit 14 may do little more 

with these blocks than control their discarding from the memor\' 12 as more un-to- 

■ • *■ ' ■ 

, date data blocks from their channel are received making those already stored obsolete. 

10 ■ 

• Figia*e 5 A illustrates a first embodiment for partially processing the data of a 
partially processed but non-selected channeh' At step 36 a block of data from a 
partially processed channel is received. At step 38 a determination is made as to 
whether or not that block corresponds to a picture that is less than a threshold time 

15 within that partially processed channel from when the next intra-coded image picture I 
will be received. If the determination is positive, then the block is discarded at step 40 
(along .with any already buffered data for that panially processed channel) since 
should the panially processed channel be selected, then it would be quicker to wait for 
the next intra-coded image picture I to be received rather than to "catch-up*' process 

20 the buffered raw data. If the result at step 38 is negative, then the data block is 
buffered within the memory 12 by step 42, 

An alternative approach is to attempt **catch up"' processing upon the buffered 
data whilst also checking the received data for the next intra-coded picture. The 

25 checking for intra-coded image pictures I happens as data would enter the buffer 
whereas the "catch up'' processing is performed using data already stored in the buffer 
processing the earliest data received first. If the next intra-coded picture is received 
before the catch up processing is corriplete. then the catch up processing may be 
terminated and decode and display of the newly selected channel staned from the 

30 received intra-coded picture. This approach is well suited to systems including 
irregularly spaced intra-coded pictures. 

Figure 5B illustrates a second embodiment. If a block of data of a partially 
processed channel is received at step 44. then step 46 serves to fiiily decode that 
35 block. This fully decoded data is not used to drive a display since the panially 

10 
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5 processed channel is non-selected, but at least some of the fully decoded data needs to 
be stored within the memory 12. In practice, the latest decoded picture (whether B, P 
or I) is stored together with the latest reference pictures (whether I or P). B pictures 
need not be stored once they are not the current picture, and I or P pictures need not be 
stored once no following pictures will depend upon them for their decoding. 

10 Optionally, B pictures need not be decoded at all, while the channel is not the selected 
channel, to reduce the processing load if desired. 

Figure 5C illustrates a third embodiment in which a received block of a 
panially processed non-selected channel is received at step 50. At step 52 the central 

15 processinc unit 14 acting under software control decodes the block to a low resolution 
picture. One way of doing this would be to merely decode the DC levels of each 8x8 
block in a reference picture and use suitable arithmetic to deal with motion predictioxi 
from multiple 8x8 blocks into a new 8x8 aligned block. In this way, each reference 
picture would be decoded as if it were an MPEG 1 "D'' picture. This technique would 

20 reduce the storage space needed for each picture by up to a factor of 64 and would 
make the decoding processing load low. 

Another technique might be to sub-sample the data, to a resolution reduced by 
a factor of two or four in each dimension. This could be achieved by using only the 
25 lower spatial frequencies in the IDCT coefficients together with methods for scaling 
predictions. Techniques for such sub-sampling are also described in United States 
Patent US-A-5,262.854. 

As these partially processed non-selected pictures are decoded to a low 
30 resolution in step 52. they are be stored back into the memory 12 at step 54 for use 
should that partially processed non-selected channel become the selected channel. 

The central processing unit 14 also acts to discard out of date decoded pictures 
for panially processed non-selected channels. 

II 
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Figure 6A illustrates the processing performed when a new channel is selected 
(step 56) in a first embodiment. This embodiment corresponds to the Figure 5 A 
embodiment. Step 58 determines whether the hew channel is one that was being 
partially processed. If the answer is negative, then the system awaits the next I picture 
at step 60 and then decodes the data starting from the next I picture at step 62. 



If the determination at step 58 is positive, then step 64 determines whether or 
not the next I picture will be received in less than a threshold time Thres. If the 
determination is positive, then display of the new channel will be achieved more 
quickly by waiting for the next I picture at step 60 than by attempting to '-catch-up" 
15 pirocess the buffered data for that channel. 

If the determination at step 64 is negative, then the system proceeds to step ^6 
where ''catch-up" processing on buffered I and P pictures is performed until a current 
time is reached and then step 68 is performed that decodes the next picture for the 
20 newly selected channel and generates the display driving data for that picture. ; 

Figure 6B illustrates a second embodiment corresponding to Figure 5B. In this 
embodiment a new channel is selected at step 70. Step 72 makes a determination of 
whether that new channel was one that was being partially processed. If the result of 
25 the determination at step 72 is negative, then the next I picture is awaited at step 74 
and then the new channel decoded at step 76 in a similar manner to steps 60 and 62 of 
the first embodiment. 

If the determination at step 72 was positive, then the fully decoded version of 
30 that newly selected channel has already been produced and stored at step 48 of Figure 
5B and so would be available for imniediate display at step 78. 

Figure 6C illustrates a third embodiment corresponding to Figure 5C. In this 
embodiment steps 80, 82, 84 and 86 perform the same function as the corresponding 
35 steps in the preceding two embodiments illustrated in Figures 6A and 6B. 

12 
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If the determination at step 82 is positive, then step 84 ser^•es to recover the 
low resolution decoded latest stored reference picture(s) or bi-directionally coded 
picture B if it v.as decoded from the memory 12 that were generated in step 52 of 
Figure 5C. These low resolution versions of the pictures are then upsampled to the 
• full resolution and may immediately start to be used to drive the display and decode 
fiuther pictures from the new channel at step 86. It will be appreciated that since the 
spatially sub-sampled pictures that were decoded and stored in Figure 5C are not of 
the full image quality, the image display produced for the new channel will be 
degraded, (e.g. may appear slightly blurred or blocky) until the next I picture is 
received and full resolution data decoded without any dependence upon spatially sub- 
sampled decoded data.. 

It will be appreciated that as well as the picture data itself other associated 
control data and audio data will need to be at least decoded for panially .processed 
channels to enable rapid full switching to those chamiels to be made. The storage and 
processing of such audio and control data can be performed in a similar as 
described for the picture data and is generally less demanding on the processing 
resources and storage capacity on the system. 

It will be appreciated that the non-selected channels being partially processed 
can be selected in various different ways: A common principle is that the technique 
should try to select for panial processing those channels that are statisticallv most 
likely to be selected next. This may be by partially processing those channels havine a 
channel number one higher and/or lower in the chamiel number sequence to cater for 
use of the channel up/down bunon by the user. Another channel that mav be partially 
processed is that previously selected as users often switch back and forth between two 
channels. 

More sophisticated systems may determine how often each channel is selected 
and then monitor those that from this information are known to be often selected, e.g. 



13 
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5 a favourite sports or cartoon channel should be partially processed as well as the one 
up, one down and previous channels. 

In systems that provide on-screen selection lists of available channels 
(programme guides), then another possibility is to partially process the currently 
.10 highlighted channel in the selection list. A user typically first moves to highlight a 
channel before the selection is then made by a further key press. This can provide 
sufficient time to allow panial processing of the highlighted channel to be started such 
that if selection is confirmed then display of the channel may stan more quickly. 



15 
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CLAIMS 

1 . Image data decoding apparatus for decoding a stream of compressed imiage 
data representing a plurality of image channels, each image channel being encoded as 

10 sequence of intra-coded and inter-coded image pictures with decoding of a channel 
starting from an intra-coded image picture, said image data decoding apparatus 
comprising: ; . 

(i) a selected channel decoder for decoding a currently selected image channel 
to generate display data for driving an image display.to show said currently selected 

15 channel; and 

(ii) a non-selected channel processor for at least partially processing at least 
one non-selected channel from said plurality of image channels such that switching ta 
generating display data for driving said image display to show said at least one non- 
selected channel can be made without having to wait for a next intra-coded image 

20 picture to be received. 

2. Image data decoding apparatus as claimed in claim* 1 , wherein said non- 
selected channel processor buffers compressed image data for said at least one non- 
selected channel including a most recently received intra-coded image picmre and any 

25 subsequent inter-coded image pictures used as reference pictures. 

3. Image data decoding apparatus as claimed in claim 2, wherein upon said 
switch said buffered compressed image data is decoded to generate display data to 
drive said display to show a current image picture. 

30 

4. Image data decoding apparatus as claimed in claim 3, wherein if a next intra- 
coded image picture will be received in less than a threshold time, then said buffered 
compressed image data is not decoded and said image data decoding apparatus waits 
to decode said next intra-coded image picture. 

35 

15 
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5 5. Image data decoding apparatus as claimed in claim 3, wherein said stream of 
compressed image data is parsed to detect receipt of a next intra-coded image picture 
whilst said buffered compressed image data is being decoded, decoding of said 
buffered compressed image data being terminated if said next intra-coded image 
picture is received. 

10 

6. Image data decoding apparatus as claimed in any one of the preceding claims, 
wherein said non-selected channel processor at least partially decodes said at least one 
non-selected channel as it is received to generate display data for said at least one non- 
selected channel to drive said display upon said switch. 

15 ■ ' 

7. Image data decoding apparatus as claimed in claim 6, wherein said non- 
selected channel processor fully decodes said at least one non-selected channeh 

8. Image data decoding apparatus as claimed in claim 6, wherein said non- 
20 selected channel processor decodes said non-selected channel to form a spatially sub- 
sampled version of said non-selected channel that can be used to generate said display 
data upon said switch. 

9. Image data decoding apparatus as claimed in any one of the preceding claims, 
25 wherein said sequence includes non-reference coded pictures upon which no 

subsequent picture is dependent in order to be decoded, wherein compressed data for 
non-reference coded pictures of said non-selected channel is discarded. 

10. Image data decoding apparatus as claimed in claim 1, wherein said at least one 
30 non-selected channel includes at least one of: 

(i) a channel having a channel number one higher in an ordering associated 
with said channels; 

(ii) a channel having a channel number one lower in an ordering associated 
with said channels; 

35 (iii) a channel selected immediately prior to said currently selected channel: 

16 
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5 (iv) a channel frequently selected for display based upon prior use of s^^ 

image data decoding apparatus; and 

(v) a channel currently highlighted within an on-screen selection list of 

available channels. 

10 11. An image data decoding method of decoding a stream of compressed image 
data representing a plurality of image channels, each image channel being encoded as 
sequehce of intra-coded and inter-coded image pictures with decoding of a channel 
starting from an intra-coded image picture, said image data decoding method 
comprising the steps of: . 

15 (i) decoding a currently selected image channel to generate display data for 

driving an image display to show said currently selected. channel; and 

(ii) at least partially processing at least one non-selected channel from said 
plurality of image channels such that switching to generating display data for driving 
said image display to show said at least one non-selected channel can be made without 

20 having to wait for a next intra-coded image picture to be received. 

12. An image decoding apparatus substantially as hereinbefore described with 
reference to the accompanying drawings. 

25 13. An image decoding method substantially as hereinbefore described with 
reference to the accompanying drawings. 
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